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SUMMARY – Goiter or thyromegaly is one of the most common causes of mid tracheal obstruc-
tion (external compression or stenosis), which may be associated with difficult larynx visualization 
and/or difficult airway management, depending on the goiter size, type and ingrowth into the surro-
unding tissue. Iodine deficiency disorders are still one of the most common causes of goiter in the 
population of the African continent. These patients with goiter generally present for medical exami-
nation at an advanced stage of the disease. Mallampati test, thyromental distance and inter-incisor 
gap appear to provide the optimal combination for prediction of difficult visualization of the larynx. 
Video laryngoscopy examination of the subglottic region and inspection of tracheal deviation in the 
presence of tracheal compression without detected stenosis of the trachea is a standard and preferred 
technique in comparison with direct laryngoscopy. Intubation can be performed when vocal cords 
are visualized. The major difficulty on intubation is encountered in only 5.3% of patients with goiter. 
Large goiter need not always be associated with a higher incidence of difficult endotracheal intuba-
tion. Only two predicting factors for difficult airway assessment were identified in these patients: 
cancerous goiter (especially if compressive signs are present) and Cormack and Lehane grade III/
IV. The indication for fiberoptic intubation is tracheal compression or initial tracheal stenosis. Con-
ventional tracheostomy has to be performed in goiter patients with identified tracheomalacia and/or 
high degree or tracheal stenosis.
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Introduction
Goiter (thyromegaly, struma) is one of the most 
common causes of mid tracheal obstruction including 
other retrosternal processes, chest tumors, etc. Sec-
ondary, it causes swelling and deformity of the larynx 
and neck1. Endemic goiter in Africa (Zaire, South Af-
rica, Uganda, Sudan, Ethiopia, Tanzania) is mostly 
caused by iodine (>90%) and selenium deficiency or 
goitrogens (<10%). Goitrogens are naturally-occur-
ring, inhibitory substances of thyroid gland func-
tion, found in daily staple food (e.g., thiocyanate, 
an ingredient of detoxified cassava/manioc/yucca)2,3. 
Goiter can be associated with normal thyroid gland 
function or hormonal dysfunction (hypo- or hyper-
thyroidism). The myxedematous or neurological form 
(1%-10%) is present in the areas of severe iodine de-
ficiency4. Autoimmune disease (Grave’s disease with 
thyrotoxicosis) (1%-10%), iatrogenic factors (amio-
darone with subclinical hypothyroidism) (27%) and 
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thyroid cancers (follicular:papillary = 35:27%) are 
mostly reasons for thyroid dysfunction in the en-
demic Africa region5-7. 
Difficult access to airway caused by external (com-
pression) and/or internal obstruction depends on the 
level and causes of the obstruction at the time of ob-
struction development (acute or chronic) (Table 1). 
The specificity of the airway approach in patients 
with goiter depends on its size and vascular pat-
tern. According to the world Health Organization 
(wHO) classification of the goiter growth size, only 
class II (very large, retrosternal goiter) results in com-
pression of the surrounding tissue structures and tra-
chea pushing outside the central axis (class 0 = goiter 
is within the structures of the neck, not visible but 
palpable; and class I = it is visible and palpable, under-
mines the curves and the neckline)8. Plunging goiter 
is a thyroid tumor whose lower half is not palpable in 
surgical position. It can be found in 63% of goiters 
as cervical descended, mediastinal or thoracic devel-
oping goiter. It is most frequently prevascular, at the 
level of the superior vena cava (9.7%), left brachial-
cephalic venous trunk (39%) or aortic arch (36.5%)9. 
Cervico-sternotomy followed by cervico-thoracic ap-
proach is needed in about 5% and thoracotomy in 1% 
of these cases10.
Prevention modalities, pharmacological treatments 
and surgical approach are not available in all parts of 
the African continent. There are neither teams nor 
timely available medical service. Most of the patients 
with goiter present for medical examination only at an 
advanced stage of disease when difficult airway man-
agement is usually present. 
Huge multinodular goiter (class II, weight >400 
g) is usually responsible for tracheal deviation with 
or without mid trachea compression or narrowing, 
which indicates the presence of difficult airway ac-
cess. In this case, awake fiberoptic intubation is a pre-
ferred technique in comparison with video laryngos-
copy intubation because the former allows complete 
visualization of the entire airway with correct tracheal 
intubation performance. Conventional, elective tra-
cheostomy is indicated preoperatively in the presence 
of advanced tracheal stenosis. On the other hand, po-
tential tracheomalacia due to long-standing tracheal 
compression by the large goiter mass can be the reason 
for respiratory failure after thyroidectomy because of 
tracheal collapse. Postoperative tracheostomy is indi-
cated immediately in these cases.
The aim of our presentation is to highlight the im-
portance of fiberoptic intubation in huge class II goi-
ters where tracheostomy is not indicated.
TYPE Of 
OBSTRUCTION Upper airway Mid trachea Lower airway
LEVEL Oropharynx
Larynx, voice box
Upper part of trachea
Trachea Lower trachea and bronchi
Acute                                                 Immediate blockage of the airway with acute respiratory failure
Chronic                                                                       Airway blockade during the time
BACKGROUND Trauma, tumor, infection Retrosternal processes, chest 
diseases
Large mediastinal masses, lung 
cancer
CAUSES Edema (allergic reactions, 
chemical and fireburns), 
inflammation (viral or 
bacterial infections, croup, 
epiglottitis, peritonsillar 
and retropharyngeal 
abscesses) foreign bodies, 
developed tumors (throat, 
tongue, vocal cord cancer), 
trauma, tracheomalacia
Goirte, foreign body, 
tumor, abscess, blood clot, 
enlargement of a nearby 
structure (esophagus), blunt 
trauma (motor vehicle 
accident or fall), aspiration, 
strictures, endotracheal 
intubation, temporary 
tracheostomy, scar tissue 
reaction to parasites
Pulmonary secretions, 
aspiration, foreign body, 
bronchial tumors and 
carcinoma, metastatic tumor, 
enlarged lymph nodes, tracheal 
and bronchial stenosis, 
infection, bronchial edema, 
enlarged pulmonary veins and 
atrium
Table 1. Guide to airway obstruction
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Case Reports
The basic descriptive parameters of our two goiter 
patients included: 
•	 morphological characteristics of thyromegaly (mul-
tinodular/diffuse, euthyroid/hormonal dysfunction 
by clinical symptoms and biochemical tests), etiol-
ogy background (immune, specificity of intake dis-
turbance) with pathogenesis (benign/malignant); 
•	 presence	 of	 clinical	 symptoms	 (hoarseness,	 dys-
phagia, changes in voice quality, dyspnea); 
•	 patient	demographic	characteristics:	ASA	status	I,	
II or III; sex female/male; age (years); body mass 
index (BMI) = weight (kg)/height (m2); and
•	 ruling	out	acute	infections	(malaria,	hemorrhagic	
fever, hepatitis, AIDS) and anatomical deformity 
of the neck and head caused by other tumors and 
diseases (noma).
Evaluation of their difficult endotracheal intuba-
tion included: 
•	 scoring scales for difficult airway management: 
Mallampati (modified by Samsoon and Young)11, 
and Cormack and Lehane classification12, thyro-
mental, sternomental13 and inter-incisor distances 
followed by degree of neck extension14;
•	 clinical	classification	of	goiter	(WHO	clinical	clas-
sification of the goiter growth size: class 0, I or II) 
and its extensiveness (size: measured before sur-
gery, in maximal possible neck extension, over the 
most prominent line in centimeters; weight: mea-
sured after extirpation at the end of the surgery in 
grams);
•	 evaluation	of	the	subglottic	area	in	local	anesthesia	
by indirect laryngoscopy; and 
•	 preoperative	 computed	 tomography	 (CT)	 of	 the	
neck and chest: the presence of anatomical defor-
mity excluded; tracheal deviation verified (tracheal 
shift to 1 cm beyond the midline), stenosis (tra-
cheal narrowing >30%), and/or presence of tracheal 
erosion as a sign of tracheomalacia.
fiberoptic intubation was indicated after patient 
clinical and diagnostic assessment of tracheal intuba-
tion difficulty in the absence of the signs of trache-
omalacia on CT scan (Table 2, figs. 1 a, b and 2 a, b). 
Table 2. Airway assessment with goiter characteristics in two study patients (patient A and patient B)
Patient A Patient B
Patient description Age (yrs) 43 55
Gender female Male
BMI kg/m2 26.4 27.2
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Fig. 1. Patient A: female, 43 years: multinodular euthyroid goiter (class II, 435 g) with hoarseness preoperatively and 
mild trachea wall compression (CT); (a) lateral, and (b) anterior view of the patient’s neck (the image is published with 
the approval and consent of the Ethics Commission Africa Mercy Ship 903.939.7134).
Fig. 2. Patient B: male, 55 years: giant multinodular euthyroid goiter (class II; 667 g) without preoperative symptoms 
but left side tracheal wall distraction (CT); (a) lateral, and (b) anterior view of the patient’s neck (the image is published 
with the approval and consent of the Ethics Commission Africa Mercy Ship 903.939.7134).
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Awake fiberoptic tracheal intubation was performed 
after explaining the necessity of the procedure to the 
patients and obtaining an informed consent from 
them. The procedure was performed according to the 
general standards for awake fiberoptic intubation. 
Discussion
The incidence of difficult tracheal intubation is 
between 3% and 18% during routine anesthesia15. In 
elective patients with thyromegaly undergoing thyroid 
surgery, Bouaggad et al. found moderate to major dif-
ficulty of intubation in only 5.3% of patients16. Minor 
intubation difficulty was encountered in most patients 
from the same study (57.8%), while easy tracheal in-
tubation was recorded in 36.9% of patients. In this 
study, large goiter was not associated with a higher 
incidence of difficult endotracheal intubation. There 
were only two predicting factors for difficult airway 
assessment: cancerous goiter (especially if compressive 
signs are present) and Cormack and Lehane grade 
III/IV17. Male patients with higher body mass index, 
Mallampati class III/IV, small thyromental distance 
(<6 cm) and neck mobility less than 10 grades were as-
sociated with a potential risk of difficult endotracheal 
intubation. In comparison with our two case reports, 
patient B with giant goiter supported these findings. 
Left deviated trachea in this patient did not aggravate 
placement of the endotracheal tube after fiberoptic 
vocal cord visualization. In patient A with mild tra-
cheal compression, endotracheal tube (by half of size 
smaller than expected) was placed by fiberoptic intu-
bation through the compressed portion of the trachea 
without resistance. 
Mc Henry et al. noted that the presence of tracheal 
compression and/or stenosis in goiter patients may be 
an aggravating factor for difficult endotracheal intuba-
tion, making an indication for fiberoptic intubation. 
Tracheal stenosis caused by fibrosis or infiltration pro-
cesses, which significantly reduces tracheal passage and 
mobility of laryngeal structures, usually from the start 
disables laryngoscope view as a possibility of fiberoptic 
endotracheal intubation. In these patients, convention-
al tracheostomy is indicated before thyroidectomy15. 
Merah et al. report on difficult visualization of the 
larynx in 3.4% of goiter patients. According to this 
study, the most successful predictors are Mallampati 
test (85%), inter-incisor gap (95%) and thyromental 
distance (36%)17. In the presence of tracheal compres-
sion without detected stenosis of the trachea, tracheal 
deviation can then be examined by video laryngos-
copy technique. Intubation can be performed when 
vocal cords are visualized18. 
fiberoptic intubation is always indicated in goiters 
when tracheal deviation and clinical symptoms of tra-
cheal compression and/or stenosis are present19-21. 
Conclusions
Euthyroid multinodular thyromegaly or giant goi-
ter causes difficult visualization of the larynx and/
or difficult endotracheal intubation in 5.4% of the 
population of the Africa continent. In these patients, 
airway preservation correlates with the procedure spe-
cific morbidity and mortality. 
In the absence of clinical symptoms of tracheal 
stenosis and goiter mediastinal progression, fiberoptic 
endotracheal intubation is indicated. 
Video laryngoscopy is useful for exploring the su-
pra- and infra-glottic regions in these patients and de-
viated trachea in cases where difficult visualization of 
the larynx is present. 
Acknowledgments
Thanks are due to all members of the international 
humanitarian surgical team and staff of the Mercy 
Ship Africa, who have contributed to the final draft-
ing of the article directly or indirectly through their 
work (http://www.mercyships.org/content/home). 
References
1. AGARwAL A, AGARwAL S, TEwARI P, GUPTA S, 
CHAND G, MISHRA A, AGARwAL G, VERMA AK, 
MISHRA SK. Clinicopathological profile, airway manage-
ment, and outcome in huge multinodular goiters: an insti-
tutional experience from an endemic goiter region. world J 
Surg 2012;36:755-60.
2. OGBERA AO, KUKU Sf. Epidemiology of thyroid diseases 
in Africa. Indian J Endocrinol Metab 2011;15(Suppl 2):S82-
S88.
3. SAIKAT SQ , CARTER JE, MEHRA A, SMITH B, 
STEwART A. Goitre and environmental iodine deficiency 
in the UK-Derbyshire: a review. Environ Geochem Health 
2004;26:395-401.
  4. BIMENYA GS, OLICO OKUI, KAURI D, MBONA N, 
BYARUGABA w. Monitoring the severity of iodine defi-
498 Acta Clin Croat,  Vol. 51,   No. 3,  2012
Dubravka Bartolek and Annette frick Retrosternal goiter and fiberoptic intubation
ciency disorders in Uganda. Afr Health Sci 2002;2:63-8.
  5. OGBERA AO, fASANMADE O, ADEDIRAN O. Pat-
tern of thyroid disorders in the south western region of Nige-
ria. Ethn Dis 2007;17:327-30.
  6. CHABCHOUB G, MNIf M, MAALEJ A, CHARfI 
N, AYADI H, ABID M. Epidemiologic study of autoim-
mune thyroid disease in south Tunisia. Ann Endocrinol 
2006;67:591-5.
  7. KILfOY BA, ZHENG T, HOLfORD TR, HAN X, 
wARD MH, SJODIN A. International patterns and trends 
in thyroid cancer incidence 1973-2002. Cancer Causes Con-
trol 2009;20:525-31.
  8. wHO, UNICEf & ICCIDD. Indication for assessing iodine 
deficiency and their control through salt iodisation. Geneva: 
wHO/NUT/94.6 1994:1-55.
  9. LAZăR C, CHIfAN M, STRAT V, DIACONESCU MR, 
NICULESCU D, TîRCOVEANU E, LUCHIAN S, VEI-
SA E, BOINGEANU A, COTEA E, GEORGESCU S, 
RUSU O, PENCEA V, BARAN T, DOBRESCU G. Cervi-
comediastinal and thoracic goiters. Rev Chir Oncol Radiol O 
R L Oftalmol Stomatol Chir 1981;30:107-14.
10. LATTERI S, SAITA S, POTENZA E. Intrathoracic goi-
ter: experience with 61 surgically treated cases. Chir Ital 
2000;52:139-45.
11. SAMSOON GLT, YOUNG JRB. Difficult tracheal intuba-
tion: a retrospective study. Anaesthesia 1987;42:487-90.
12. wILSON ME, SPIEGELHALTER D, ROBERTSON 
JA, et al. Predicting difficult intubation. Br J Anaesth 
1988;61:211.
13. SAVVA D. Prediction of difficult tracheal intubation. Br J 
Anaesth 1994;73:149-53.
14. OROZCO-DíAZ E, ALVAREZ-RíOS JJ, ARCEO-
DíAZ JL, ORNELAS-AGUIRRE JM. Predictive factors 
of difficult airway with known assessment scales. Cir Cir 
2010;78:393-9.
15. Mc HENRY CR, PIOTROwSKI JJ. Thyroidectomy in 
patients with marked thyroid enlargement: airway manage-
ment, morbidity, and outcome. Ann Surg 1994;60:586-91.
16. BOUAGGAD A, NEJMI SE, BOUDERKA MA, AB-
BASSI O. Prediction of difficult tracheal intubation in thy-
roid surgery. Anesth Analg 2004;99:603-6.
17. MERAH NA, wONG DT, ffOULKES-CRABBE DJ, 
KUSHIMO OT, BODE CO. Modified Mallampati test, 
thyromental distance and inter-incisor gap are the best pre-
dictors of difficult laryngoscopy in west Africans. Ind J An-
aesth (J Can D’Anesthesie) 2005;52:291-6.
18. MEININGER D, STROUHAL U, wEBER Cf, fOGL 
D, HOLZER L, ZACHAROwSKI K, BYHAHN C. Di-
rect laryngoscopy or C-MAC video laryngoscopy? Routine 
tracheal intubation in patients undergoing ENT surgery. An-
aesthesist 2010;59:806-11.
19. MAZèRES JE, LEfRANC A, CROPET C, STEGHENS 
A, BACHMANN P, PéROL O, ROSAY H. Evaluation of 
the Bonfils intubating fiberscope for predicted difficult intu-
bation in awake patients with ear, nose and throat cancer. Eur 
J Anaesthesiol 2011;28:646-50.
20. KOVACS G, LAw J. A, PETRIE D. Awake fiberoptic in-
tubation using an optical stylet in an anticipated difficult air-
way. Ann Emerg Med 2007;49:81-3.
21. SOO HwAN KIM, SU JIN wOO, JONG HOON KIM. 
A comparison of Bonfils intubation fiberscopy and fiberoptic 
bronchoscopy in difficult airways assisted with direct laryn-
goscopy in difficult airways assisted with direct laryngoscopy. 
A comparison. Korean J Anesthesiol 2010;58:249-55.
Sažetak
VELIKA MULTINODULARNA STRUMA S KOMPRESIJOM TRAHEJE: INDIKACIJA ZA 
fIBEROPTIČKU INTUBACIJU
D. Bartolek i A. Frick 
Multinodularna eutiroidna tiromegalija jedan je od najčešćih uzroka kompresije traheje i otežanoga pristupa dišnome 
putu. U 90% slučajeva etiološki je vezana uz nedostatan peroralni unos joda i/ili selena, a jednim dijelom i tireostatskim 
učinkom tvari poput tiocijanata. Tipične kliničke slike uznapredovale gušavosti susreću se i u endemskim područjima 
afričkog kontinenta (Zair, Južnoafrička Republika, Uganda, Sudan, Etiopija, Tanzanija, Nigerija). Većina ovih bolesnika 
dolazi s uznapredovalom bolešću kada je uslijed proširenosti strume već otežana vizualizacija larinksa i/ili teško dostupan 
dišni put. Pojedini bolesnici mogu izražavati simptome stenoze (kompresije) traheje uz disfagiju, promuklost i različit 
stupanj respiracijske insuficijencije, osobito uz medijastinalni prodor uvećane žlijezde. Specifičnost endotrahealne intuba-
cije tada podliježe visokom proceduralnom pobolu i smrtnosti. Neovisno o veličini strume incidencija otežanog pristupa 
dišnome putu kod ovih bolesnika je 5,3%. Prediktorni testovi (Mallampati, Cormack-Lehane, tiromentalna udaljenost, 
pokretljivost vrata i sl.) uz prepoznavanje kliničkih simptoma doprinose optimalnom odabiru tehnike endotrahealne intu-
bacije. Standardno pravilo uključuje video-laringoskopsku eksploraciju supra- i infraglotične regije te fiberoptičku endo-
trahealnu intubaciju otežanog dišnog puta. 
Ključne riječi: Multinodularna struma; Stenoza traheje; Zbrinjavanje dišnog puta; Fiberoptička intubacija
